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Background: The mineralocorticoid receptor (MR) and its ligand, aldoste-
rone (aldo), are involved in cardiac diseases. However, the cardiomyocyte-MR
regulated processes leading to these injuries are still unclear.
Objective: To identify new aldosterone-regulated functions involved in
cardiac diseases.
Methods and Results: Double transgenic mice overexpressing MR in car-
diomyocytes (DT) and their controls (CT) were treated for 7 days with aldo-
sterone (60 μg/kg/day; n=6-9 / group) and a genome microarray analysis was
performed. In CT mice, aldo regulated 70 genes. In DT mice, aldo induced
much more genes (343). To identify the biological processes modulated by
aldo, a gene ontology analysis was performed. The majority of aldosterone-
regulated genes were involved in cell division, as shown by the relative
expression of Cycline B1 and Cdk1 (Cycline; CT untreated 1±0.02, CT aldo-
treated 2.1±0.5; Cdk1; CT untreated 1±0.05, CT aldo-treated 2.2±0.4). More-
over, the Ki-67 index of aldo-treated mice (CT and DT) was higher than in
non-treated ones (% of positive Ki-67 nuclei vs total nuclei; CT untreated
15±4, CT aldo-treated 51±12%; DT untreated 29±5, DT aldo-treated
61±19%). Co-staining of Ki-67 with caveolin 1 revealed that the cycling cells
were endothelial cells. Ki-67 index was increased in an experimental model of
heart failure (transverse aortic constriction: TAC) in rats. Eplerenone (eple), a
MR blocker, prevented this increase (% of positive Ki-67 nuclei vs total
nuclei; sham 26±3, TAC 42±5, TAC+eple 23±6%).
Conclusion: Aldosterone induces cardiac endothelial cells proliferation
in vivo and underlines the role of cardiomyocyte-MR activation in this
process.
Perspectives: Favre and collaborators (AJP 2011) reported that cardio-
myocyte-MR activation is involved in coronary endothelial dysfunction,
via pathways of oxidative stress. It appears interesting to study if the car-
diac endothelial cells proliferation induced by aldo is oxidative stress
dependent.
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Introduction: Cardiac progenitor cells (CPC) are a progenitor cell popula-
tion within the myocardium and are activated after a myocardial infarction
(MI) to proliferate, migrate to the infarct region, and participate in cardiac
regeneration. Enhancement of the CPC response has been suggested as a
potential therapeutic approach to diminish cardiac injury after a MI. Ionic cur-
rents, Ca2+ flux, and β-adrenergic signaling have been proposed to promote
CPC activation though the mechanisms are unclear. We therefore investigated
the cellular mechanisms (Ca2+ signaling, ion currents) that could promote the
proliferation and regeneration potential of CPC.
Methods/Results: Murine CPC were isolated from adult hearts and
selected by c-kit magnetic sorting. Flow cytometry analysis confirmed a high
purity of the c-kit+ CPC. Cardiac myocyte differentiation potential of the CPC
was evaluated by treatment of 10 nM dexamethasone for one week. After
treatment, 85.9±6.0% of the CPC expressed α-sarcomeric actinin. We identi-
fied expression of β-adrenergic receptors 1, 2 and 3 on CPC by immunos-
taining. Intracellular Ca2+ levels in CPC were evaluated by Fura-2 AM. ATP
(10 μM) induced a rapid rise in CPC Ca2+ levels (98±2% of CPC responding)
followed by Ca2+ oscillations. Isoprenaline (10 nM) increased Ca2+ levels in
24.2±10.7% of CPC. Caffeine, endothelin 1, and phenylephrine did not alter
intracellular Ca2+ levels of CPC. Patch clamp studies revealed the lack of func-
tional inward Na+ or Ca2+ currents but the presence of functional slowly-inac-
tivating outward voltage-gated K+.
Conclusions: CPC have functional ATP specific P2-purinoreceptors and
β-adrenergic receptors but do not express functional ryanodine, endothelin, or
α-adrenergic receptors. Further experiments will determine the functional
relevance of these signaling mechanisms in CPC proliferation and differentia-
tion. Acquisition of this knowledge could help define conditions to augment
cardiac repair after MI.
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Hypoxia is a pathological characteristic of tumours and an unfavourable
prognostic factor involved in the growth, metastasis and angiogenesis of can-
cers. The inhibition of angiogenesis during the tumour process is a promising
therapeutic target and the molecular mechanisms implicated in cellular
hypoxia, and thereby the regulation of vascular integrity and reactional
angiogenesis represent an important medical and therapeutic subject. We
have identified Angiopoietin-like 4 (ANGPTL4) as a hypoxia-inducible
secreted endothelial protein, circulating in plasma. Our previous published
results showed that ANGPTL4 protects against metastasis by regulating the
properties of the endothelial barrier. ANGPTL4 is also expressed at high
levels in the intestinal epithelium. We here hypothesise that ANGPTL4 might
also affect epithelial barrier integrity and thereby epithelial homeostasis, per-
sistence of low-grade inflammation, and the onset of tumourigenesis and
metastasis. Our ongoing research aims to investigate the preservation of epi-
thelial integrity as a point of control of tumourigenesis and of inflammatory
infiltration, and the potential therapeutic role of ANGPTL4 in in vitro and
pre-clinical in vivo models. Specifically, we investigate the role of
ANGPTL4 in intestinal carcinogenesis by employing two models: chemical
carcinogenesis using Azoxymethane-Dextran Sulfate Sodium; and a genetic
Villin-cre+/-/k-ras+/– model on an ANGPTL4 knock-out background.
We predict that the ANGPTL4 knock-out epithelium will be more suscep-
tible to tumour development than the wild-type epithelium. Overall these
results have the potential to validate the concept of epithelial integrity as a
barrier to tumourigenesis and metastasis.
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